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DayOne / Q
8:30-9:30 ‘INTRODUCTIONT-

What is SPE, What is

mmcle vs. fix it later >
Overview of class
..—._.———'/

9:30-10:00 SOFTWARE PERFORMANCE = MODELING INTRO —

“"Data Requirements: performance goals, workloa environment,

software structure, resource requirements’ )
10:00-1 0:2< Break
10:20-11:30 SOFTWARE PERFORMANCE MODEL REPRESENTATION

Execution graph software models )

Exercise
11:30-1:00 %a’ﬁEﬁ"’“"‘“*“ e i e
1:00-2:10 EOFTWARE PERFORMANCE MODEL EVALUATION

uExermse
2:10-2:30 ﬁBreak
2:30-3:00 | INTRODUCTION TO POD
3:00-4:30 ~LAB EXERCISE I. 'POD Tool introduction >

<Problem 1" v3is )
AN

< Problem 2: Revise software ) e g

/ﬂr\
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Day Two |
8:30-8:45 Review

8:45-9:15 ROLE OF STATIC ANALYSIS IN SOFTWARE LI

kel SV 9/
<

9:15-10:00 & SYSTEM MODETING —

FECYCLE )

_Introduction to operatiohal analysis
e
10:00-10:30 Break

10:20-11:30 SYSTEM MODELING Ii
| Exercise
\  Introduction to POD capabilities

11:30-1 :00} Lunch

1:00-4:30 : SYSTEM MODELING WORKSHOP
. Tool introduction - PC
Problem 1: Create & Solve Simple Model
. Problem 2: More complex model
| Problem 3: Modeling Design Alternatives

1
1

Day Three '
8:30-8:45 | Review

v, y
8:45-10:10 - SPE IN THE LIFECYCLE?/ ( Ke )

Overview of activities
Early lifecycle example

(FAA examples)
10:10-10:30 Break

10:30-11:30 SPE IN THE LIFECYCLE (cont.):
Mid lifecycle example:

(still looking for a good example - will try for a variation of OTH)

Late lifecycle examples:

(add algorithm F/A18, cycle time investigation, manipulate priorities)

11:30-1:00 Lunch

4
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1:00-2:00 OVERVIEW OF ADVANCED MODELS
General methods
(Approximations, shadow servers, iterative solutions)

2:00-2:15 Break

2:15-3:15 Concurrent processes
Serialization delays
Memory modeling

3:15-3:30 Break

3:30-4:30 Advanced models cont.

Day Four (3-1/2)
8:00-9:30 GENERAL PRINCIPLES FOR LIFECYCLE OPTIMIZATION

9:30-9:50 Break

9:50-11:00 INTEGRATION
Relationship to Software development methods and tools
PE Implementation Considerations
(discuss viability of SPE for attendee's environments)
Summary
Question/Answer session

Accession For A’
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EXERCISE: EXECUTION GRAPHS

Construct an execution graph for the signal processing scenario
described below.

The signal processing scenario receives a frame consisting of 512*512
pixels. It executes setup processing to register and calibrate the frame.
Next the scenario executes filter processing to remove clutter and identify
(up to 1000) tracks. Finally, the scenario executes track processing to
identify (up to 50) objects of interest from among the tracks.

Setup processing:

Setup processing executes (expanded) component Frame_reg then
executes (expanded) component Radiometric_corr. Frame_reg performs a
2D interpolation which consists of a loop executed once per pixel that
executes several arithmetic computations®. Radiometric_corr performs a 1D
interpolation which consists of a loop executed once per pixel that executes
several arithmetic computations.

Filter processing:

Filter processing executes (expanded) component spatial filter then
executes (expanded) component temporal filter. Spatial_filter performs a
2D convolution which consists of a loop executed once per pixel that
executes an inner loop (9 times) consisting of several arithmetic
computations to "smooth" pixel intensity based on the intensity of the 9
adjacent pixels. Temporal_filter performs a third-order differencing which
consists of a loop executed once per pixel that performs two steps: first it
executes several arithmetic computations to "weight" pixels based on their
intensity in previous frames, then it executes arithmetic computations to
select pixels whose "weight" exceeds a threshhold.

Track processing:

Track processing executes (expanded) component fading track then
executes (expanded) component hough_transform, then executes
(expanded) component candidate_selection.

Fading_track performs a third-order differencing which consists of a
loop executed once per track consisting of several arithmetic computations
to eliminate fading tracks.

Hough_transform calculates track parameters by executing a loop (once
per track) with an inner loop executed once per object. The inner loop
performs two steps: first it executes several arithmetic computations to
calculate "rho”, then executes instructions to udate a rho table.

Component Candidate_selection executes a loop (once for each of the
100 bytes of information stored for each of the objects) consisting of several
computations to compute a threshhold value.

* The arithmetic and other computations will be specified later.

© 1989 Performance Enginearing Services
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EXERCISE RESULTS

STATISTICS

Original

More

Faster

Distributed

(optional)

Specs

pixels

Multiply

processing

New algorithm

Response time

CE Residence Time:

Total

Setup_proc

Frame_reg

Radiometric

Filter

Spatial

Temporal

Track_init

Fading_track

Hough_transform

Candidate_sel

CE Throughput:

Total

Frame_reg

Radiometric

Spatial filter

Temporal filter

Fading_track

Hough_transform

Candidate_sel

CE Utilization:

Tcta

Frame_reg

Radiometric

Spatial filter

Temporal filter

Fading_track

Hough_transform

Candidate_sel
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IEXERCISE 2: RESULTS

STATISTICS CASE 1: { CASE 2: i CASE 3: { CASE 4: | CASE 5:
Original Faster : Balanced : Reduce : Average
specs disk load work iarrival rate

‘Response time

Utilizations:

CE

DEV1

DEV2

COMP READ OUT

CONTROLLER

Residence time:

CE

DEV1

DEV2

COMP_READ OUT

Queue length:

CE

DEV1

DEV2

COMP_READ_OUT
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‘EXERCISE 3:

RESULTS

STATISTICS

Altimeter

Other Misc.

All

Requests

Processing

Response time

Utilizations:

CE

DEV1

DEV2

COMP READ OUT

CONTROLLER

Residence time:

CE

DEV1

DEV2

COMP READ OUT

Queue length:

CE

DEV1

DEV2

COMP READ OUT
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F/A-18 Algorithm Analysis

The following case study information was prepared by a member of
the F/A-18 design team. It demonstrates the type of information
that can be obtained for SPE studies, and the approach he took in
gathering the data. We are grateful for the effort he put forth
to support this project.

".... Estimating the word count for each algorithm could be very
difficult so I decided to simplify it a bit. I planned to count
"high-level" instructions and then use an expansion factor
(high-level to assembly) to determine the total number of
assembly language instructions.

Determining a valid expansion factor is the hard part: some
high-level instructions can be represented as single assembly
instructions, but most require two or more instructions.
Eventually I came up with the following method:

Assignment Load (e.g. LD), Store (e.g. SD)

Add/Subtract Load, Add (e.g.) AD, Rescale (e.g. LALD), Store (1)
Multiply Load, Multiply (e.g. MDR), Rescale, Store

Divide Load, Rescale, Divide (e.g. D), Store

Note that the example instructions are for double precision
(32-bit) integer arithmetic. The divide is not double precision:
Single precision divide (it's 4x as fast). The AYK-14 XN-5 has
no floating point unit (i.e. fixed point arithmetic is used
throughout) .
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To "validate" the expansion factor I used data frow a previous
project. This implemented an algorithm which was first modelled
in Fortran. The Fortran statements were classified and counted:

High-Level Est Asm
Assignment 59 118
Add/Subtract 57 228
Multiply 28 112
Divide 9 36
Total 153 494 ==> 3,22 Est Expansion

The project actually used 422 assembly language instructions
(sorry — no break down into catagories) which results in an
2.76 expansion factor. Because the project concentrated on
optimizing memory usage, I think that 2.75 is a little low
for the average project. I believe the original assumption (1)
will work.

The expansion factor mentioned from high-level statements to
assembly level statements does not account for instructions
which require two machine words. These words don't degrade
execution speed (any more than the rates listed below) but they
do take up more memory. In general, there is a 20%-50% increase
from instruction count to memory requirements (e.g. 10
instructions may take 12 to 15 machine words).

Estimated execution performance for the assembly language

INSTR DESCRIPTION XN-5 XN-6

LD Load Double 2.49 0.95

SD Store Double 2.68 2.10

AD Add Double 2.73 1.19

LALD Left Shift Dbl 1.89 1.11

MD Multiply Double 8.27 4.07

D Divide 9.87 4.38 (note single precision)
L Load Single 2.24 0.80

S Store Single 1.86 1.15

A Add Single 2.24 0.94

LALS Left Shift Sngl 1.47 0.90 .
M Multiply Single 5.40 2.19

The Algorithms -

Both algorithms will require an interface to the current
program. This interfaca (setting data up etc.) has been
estimated to require 1000 assembly words. No mix of statements
has been given so I had to guess. My guess is the result

of looking at an algorithm intended to function similarly

to the two candidate algorithms. I counted the mix of
high-level statements; this should be used to determine

the overall makeup of this interface. I would assume that

all of these instructions run during each pass.

HOL $total
Assignment 37 37%
Add/Subtract 20 20% (2)
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Multiply 31 31%
Divide 12 12%
Total 100

This interface will run at a 20Hz rate. It sets data up to be
used by the algorithms by "filtering" 20Hz data to be used

by the algorithms at 1lHz. Data is passed from the: 20Hz task to
the 1Hz task with the use of common memory.

Both algorithms are called only in certain conditions: the
aircraft "master mode" must be A/A; the radar must be in
"angle-only" track; and the radar must not have range
information available. Essentially, the pilot only has
angular data (position, rates, acceleration) to work with.

The calling conditions for the algorithm take it out of

the "worst—case" execution path (which would be "Track While
Scan" (TWS) mode with 10 targets). In the future, TWS mode
will have angle-only track data for up to ten targets; if
we tried to use the algorithm on all the targets, this would
be the worst case path. I think we should use this as a
seperate case within the study. This case would require that
the "interface" and the 1Hz task execute for each target.

Initially I thought that TWS would have a looping structure
to handle up to ten targets. This looping structure actually
is in the Tactical Controls and Displays (TCD) module. The
looping structure is required for the display of the target
data. The A/A module apparently doesn't compute the missile
launch parameters for each target — only for the Lock and
Shoot (L&S) target. This makes modelling the A/A module
straight forward: it is essentially a straight through path
(see the flow chart). Following are some details (I have
omitted most details):

Block Assign Add/Sub Mult Div

B.1l 860 0 0] 0 (mostly setup logic)
B.2 317 172 266 103 (matrix transforms)
B.3 0 0 0 0 (new 20Hz goes here)
B.4 340 184 285 110 (missile calculations)
B.5 363 196 304 118 (launch zone calcs)
B.6 272 147 228 88 (missile calcs)

B.7 640 0 0 0 (mostly logic)

NOTE: The above instructions are single precision, not double
precision.

ALGORITHM #1

I had the best data for algorithm #1 (because it was developed
"in-house"). I was able to get a Fortran listing of the model
and some additional data. Because the algorithm has an internal
looping structure, I decided to "flowchart" the algorithm and
then detail the number of high-level statements in each "block".
The statement counts are listed below (a flowchart should be
attached).

Block Assign Add/Sub Mult Div
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A.l 20 0. 5 3

A.2 15 17 1l 5

A.3 see numbers for EKF "subroutine"

A.4 79 54 110 8

A.5 7 0 0 0

E.1l 7 3 4 2

E.2 19 37 39 0

E.3 14 0 0 0

E.4 28 56 14 0

E.S 27 17 25 2

Total 21€ 184 198 20 ==> 618 "high-level"

432 736 792 80 ==> 2040 assembly language

Note: The algorithm requires (at least) 282 Data Words

The flowcharts for algorithm #1 indicate a loop which is
bounded by NINT. NINT is the number of "integration" steps
which are used by the Kalman filter. The number of integration
steps is determined by the maximum integration step size and
the length of time which must be integrated over. For this
implementation NINT will be 2.

ALGORITHM #2

Algorithm #2 has little data (basically taken from past verbal
discussions). The algorithm uses the same basic method used

in past algorithm implementations with a little better handling
of initial data.

The algorithm's worst case path is also it's steady state path
(at least it is very close to being the worst case path). The
worst case path will be close to 1000 assembly statements long.
Again, we have no mix of the statements so we must assume the
percentage mix outlined above (2).

FINAL NOTE:

Algorithm #1 will be implemented in future OFP releases. The
rational for doing this is performance of the algorithm in
various non-optimum situations. Execution time and algorithm

size were not much of an issue (since both algorithms have

the same estimated order of magnitude of executionr time and size).
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1 Hz Loop

A1

A2

1st Time?

No

Yes

A.3
EKF

A4

A.5

Top Level - Algorithm #1
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( Enter )

E.2
> 1 |
= 1 _

E.3

E.4

< NINT

INSTEP

= NINT

EKF

Subroutine < )
Algorithm #1 Return
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B.1

B.2

Block B.3 is where
the 20Hz interface B.3
will reside.

NOTE: There is no
looping structure which

| thought was in TWS.
B.4

B.5

B.6

B.7

( Return )

A/A Processing Flowchart

211




Notes

N : : : : : : H
. 3 : H : : : N :
P > A 3 : “ X W ey
N : H N H : s : : : N : : B : i !
kS H 3 § : ¢ hereenranan A
: ] PR S [RTSRROR
EACTORCUIS SN : Brs B 2 -
H : ) B N : Y :
B N ree Rasseaan @ L .- \
M H v N B N by
cdeeeeaes e ST, RO s - 3
. R B : N ] H R - : b
: H i : § 1 ; H i N
3 ; i : i H N H H N
& : 2 & JR SN R . SION vedeen e Qeneeene
H H : H : : : : : L N H : N
: M > H : : : * N Y N B 3 N B : ¥
: b . : : : N N N i : : N
: : < 3 : o i N o 3 T : 3
Y N R ¥ ¢ Y ¢ ¥ * Wt N ¥ * b4 .
: : : : : B N : N : 3 : K : . ¥
‘ : N : : g : 3 3 N : 3 . N
3 H H 3 % : N 3 3 N . . s
. A aaaae G Aeaaa D anaaaa s daan s ane aae ae s e Jeaa 5 At e e

. ¥
AN N AR A

3
3

. N : 3
: s : : 3
Y : N N

: N 3 :

H by :

Y : ) 3 T 3 N : N
B ‘ B B N 2 H
o eeeieeee " B3 P a

vo

st et el A

3
s X
<

213




‘au| *ABojouLpe | Jeinduiod S A 58aaes Bupedu|Bu3 esuewo)sed AQ 6861 @

i -1IA

$Ap 88
sTynw 822 '$IED 9YiISSIN
s qns-ppe /bl
s ubisse g2u2 AP BLL |-
_ s v08 | ouor youne |
s7ans-ppe 061 siuswalinbay eoinosey ¢
_ s ubisse ¢og
SAp OLL : b
$TInW 582 e eSS ]
s"qns-ppe  v8i - LUOPINJVXO BIEMYOS ¢
s"ubisse Qvg snp 2
s$nw ig
s ans-ppe 02 ew|yeies Bu|ssadro)
s ubisse /g 13/e3 | N d
— saJaeq
sTnw 992

tuopeinByjuoy o

sTans-ppe gL}
s ubisse LLIE
e o E ¥5% 24 02 Lspeonom

S13dOW JHVYMLJ0S NOILVINWHO4 13a0NW

sajdwex3 ajoAD aji




B 5 N R SRV U e
: : : : : : : : - B
; $ : 3 & aeananananan anaiese s s danaanne
. : : H : : 3 H N N H : i
. H N : < ? v 3
: : : : : H 3 3 H H < 3
: H i : 3 R H 3
N N N H : N 3 3
i 3 : : H H ? >
s W O 3 3 .
H N N 3 i : 3
: 3 N . B . 3
H Y N 3 3
{ H § H H
N K3 P \
i N b R : 3
i N { § R
N N : N N 3
X 3 M N : N
s ! Yo g
H N N 3 : N
N N 3 N M N
3 N P o sen 3 -
N 3 : : :
N 3 : H
M 3 . B

e

TR s

P .
N X H 3
H : : H H N :
B : : H H H f
< 3 A e e nnas
N N b B .
. & e H S
: H ! : : .
fhsaveasa 3 i >
1 H ? ! : N :
M N H : 3 2 B

A AR ARG AR AR AR SARARRARR S e s tadh s Rt T AR AR A

B N

3
3

faseeasdnesasas

s

o

----------
Notes

215




Sl -1IA

Ll £
9

*ou) ‘ABojouyoa} seindwo) S

4
S¢

mﬂ

0

v

9S

82 -
s ubisse p|

0

6€

r3
g

L wyipiobly
JHVYML40S M3N

“AI] 599109 Bupeauibu3 esueunsoped AQ 6861 @

STAIP 0ZI
sT|hw O1I¢

B o R ——

s—ubisse 0€

s ubisse £

| T |

oit

vs

2 —
SApS
sSnw

s qns-ppe L1
s ubsse Gi

HVMLd

sajdwex3 aj9A) aji

Z wyyso6iy

%Se} ZH | MON

M3

216




evee

§
3

b

crrrreisien

STV s

s errasrarrrpes,

prtrer

coresei

0o cerir iyt cocecrion

A

ecrstiidpene,

TP

Cheeeriee

resret. toeanine

viovies

FTTIS TN .‘.\:.... g

YT SN

cesnsres

s e

PR

3

H
P S

PR

coseeed,

o




po—

-
-auj *ABojouyde ) Jaindwo) S AKg seaues Buneau|Bul edueuojied Aq 6861 ©

9l - llIA

26 WA

r S J
~

suo|joun} mau 10} Aouanbau) bujssedosd eujuiajeg ¢

9-NX uo
eA|IND3XA (enp sA eibuis :Bujssasold wainauae) ¢

218

9-NX 01 6-NX :epeibdn esempiey ejenjea3 ¢

siep jabiey
Bujindwod 10} wyiiobje ,,einjea} maeu,, Jo UC(IPPY ¢

Kio)00(en

alis|iieq 10j wyiiobie jo ebueyoxa ejenjeay ¢ LSUo|SN|2U02 INoK

0le Jeyp "saAjieuss)ie wyysobje om} ey) elen|eAe
S-NX 19powl ¢L-}AV/NV 8y} uo saseajal o} Aiessaoau sabueyo ey} exew uayl ‘jepows

X8 Pue ‘XS8 ‘X£8 10} d1emijos jo Yimoib eredwo) ¢ eujjaseq ey} BAJOS U] gle) paweu 4GS eyl up3

NOSIHVdWOO WHLIHOOT
N |

sa|dwex3 9]94A) 9}




B H H 3 3 : : B i : 3 : §
H b N B N s . 2 K
N i . M B N : : N 3
3 RN N ns A A
: H : ; i : i H
N H H H : : H
i 1 H : B 3 : : :
H . 3 ] : N
ST S frreee .
B RN 3 S
N 3 4 : N H : N 3 :
N 3 H : N B B N N :
3 d e : H : ¥ 3 R :
: : Y - H H 3
: 3 B B : B : H H B 3 IS :
: N : H N : : : : i § N . :
3 N Sadraaasasadhe e anaay X & * & B > 3 - . B
: : : : R : : ; 3 H : :
b : B : : N 1 b 5
: T H v > B B N b N b
H : L H : < 3 H
. o 3 vy 3 .- .
: o Sevseered y i : S { ¢ : >
H : : : N : N Y 3 B : 3
N : : ¥ N 3 : H 3 N 3
R H : N N N { 3 : H b
. K 3 : R : s f e : 5
B < @ & B 3 < 3 .
3 : : : N i H : i : H : : 3
. e : [T 3

Leean N

s e -
: H : B : p : : R 3 R
N 4 : : N b : H : H T b
oo : i : S
3 : H : . N

g s s

¢ : ¥
: N
: 3

| : <

Catre AR e

219




-

“2u) *ABojouype | sBINWOD S¥7 “AQ S8jA1eg Buuaauibu ] eauewopad AQ 6664 O

L -IA

o BA m
1

siinsad [ensjA

sjapow suojjedjjoeds sejseq :q33N
walsAs pasueape 0} UojioNpou| J3jiq 1XoN ¢

§2Jn1e3aj |9pow padsueApe ppy <
sabueyo |jejap jo [aAe] < H Ol H9
sabels 81242 ey |je uj Jejjwys ale s|9po ¢

220

S9|pNiS 9SED [ENJIB PaMB]ASY ¢

TH Of sawodog z

88
sobeys 812ko

3H{ 3HOZ

j|] e1e| ¢ ‘plw Ajiead uj Bujjopous JO 8{01 pamajAsH ¢

AHVINNS

|||||.|||||II|II_"||I|H||_ ﬂllll‘ll

sa|dwex3 9j9A9 a1




S|9pPOIN
paouUBAPY
0} UoI}9NpPo.JU}




[

‘ou] ‘ABojouype | saindwo) S AIQ §301M3S Buusauibul esuewsopad Aq 6661 O

4 N

Bujisa) 10} eouepinb epjrold <

sease wo|qoid Ayuap] <

yoddns uojsjoap uojeudwd|dw] 8pjAcid <«
suojio|paid jo uojsjaaid eseasou] < £posU eInin) SSNISIQ <

daje

seinjee} Bujjepow peaueape QOd 10A0Q <
.peq, pue ,poob, ueamiaq ysinbupisia <

Anepuy sAejop uopezjjejes
,rf "._<OQ uojjezjuoiydsuis
uopeIjUNWWOYD
£19SN JUSLINIUOD WINW|XEW ~
sofildojid «
wawdojanap Bupinp sabueyd 10} sanbjuyoe} Gujjepow ednposu] <
soads eauewlopiad asjoaidw|
suojijuyjep ejejdwodu] esueunsopad ejewixoidde o) sjepow

:a]epowwIoddy @ apikjeue Bujsn 10} sejbajens 19109 <

peayiano Mol ¢ sjuswalnbey Buljopo IdS M3jAeY <

SIN3IWNIHINO3IH ONITIAONW
S3AILO3rd0

L —

S|apOIN PadUBAPY O} UOHONpo.IU|




I T I T T N D BN Y B e D I D e T

Notes

R

el sy

FRTIRNRVR N

NS

Auasandasanes

—— v

edaanane

e PY o
v N N b
B N B B H N B . H N g
H H i N : N : N 3
: : : . N : : : N ¥
S SVRVIVIS FIUTPPINE SO v 3
: . . N R : ¥
B ! H : : : N
Lo : Seee 3
. : : N N : : 3
H < : : 3
N : : H 3
N B H
N ?
S T N % Seeeer
. ¥ N
3 3 N
M N N B
: N 3 $
: B 3 3 .
Ladasas g
X : 3 : B
N : 3 : s

A

T R

[ SRS S

AWV LB s

X




*ou| ‘ABojourpa | saindwog §31 Alg §991as Guusauibu] ecuewopad Aq 6861 @

¢ssanb jepju|
weadal ‘Isn[pe ‘eAjos ‘@lewljisl
:s|apow paso|)

ewyl AJ9S X Indl = (N sjapow uado
LUOHIEZ{{(In MOUY NOA op MOY <

daasas Ajuod saybiy Jo uopiezyin uo
paseq Jossazoid 1amojs Ajjeuopiodoig

dING l@ - MO
dt _ -«— Yb6IH

poylaw 13A13s MOPEYS <

ONITNA3HIS ALIHOIHd

L199jj3

eAjleusely <

PARLIIE Mo

=
/ ybiH

Ayiop1d asouby sjepows ejdwi|s <

soyJojad eaey sjuawaele buissedoid Yvd4 <

NITNA3HOS ALIHOIHd

S|9pON PaoUBAPY O} UoioNposu|

224




' Ave s e RIS SO
H & >
H : N N : N H H i H
3 : 3 R H N .
i : : N N H H
H SrerveeiQanaees H N 5
¥ Y : 3 N : R§ :
el o Cenan At . N
‘ : T 2 3 b B 3
p : 4 : K v : N
AFavenann sanemaen s 1 > & .
B : H : : B N B N N H 3 3
: : H : H > > : N N <
: B : ! H B R 3 3
£ doeen N e % Nevorrans
S i : B H : H
3 3 B 3 by o 3
i H : N 3 H 3
2 : N N : i N
S [ R .
: T : : R H : : H b
: i : : 3 N H N
: : 3 : : N N H H
X H B B 3 : H B b M
¢ B LIRS S PHRNPN > ¢ N ¢ . < .
N : H : B s 3
: s H N : §
: H : b 3
B 3 : 3 3
& Xt B

K R R

H b : H <
. 3 : 3
B I
H 3
: 3
: N 3 : 3 : H N : §

3 : B : b :
: H 3 : N : : $
M B 3 R s : 3

CArasaereslaasnsae 4 2t .

PRCERERRETES

SV S

Lrsrace

F

RSTISIY XY TRITY IO VR




lll'-'l'lllli',l'll'

[

“auy *ABojouypa] Jaindwo) S “AQ $80IAM3G Bunaauibu] souewiopdd AQ 6861 @

L Kejap ayi mouy nok op MoH <

Kejop

wolsis AIO.A..I sqof

aAjleuIdllY <

Li0ajj8

|| woishs ||+ sqof

sjujesuo9 aloub) sjapow ejdwis <

N LIN3HHNONOD WNNIXVYIN

peJinbai saseyjussed
Apiojd 1semo] = 0
Pl 5 <sequnu>S 0

(<iequnu> = ALIHOIH)
<pweu qof> = Wv3H1S aor
<gweu> QYO TIIHOM

S|9PON P2oUBApY O} UOIONPOo.IU]

226




N : : 3 R : 3 : : R :
o " a a % o Anseaaaniaananans
¢ 3 3 3 S 4 > $ Lanaaseanunaaar sds §
¥ H N N . . ? > 3
> Feee & [y o) : & .
N R : N N H H : 3 3
N H ! 3 b : 3 R . N N
3 3 N H N s 3 1 :
N : M : . : . : : I N N Y
3 f : K : § ; i N § : H 3
: : . : By . H . by H N > :
& 3 TN 3 3 A e 2 onas 2 < e an
H : . : H b . N M : N b 3 < N 1 : :
N : : : b 3 N N . i 3 : N N N
: X : : 3 : < N 3 3 N
1 . : H < G 3 : .
L [ : 3 o i e Jeeceranal oeee
< H by N 3 3 E
3 : : N H b 3 : : S
: i § : : : 3 3 : N
R sdaananens mmasatadraansaannias

o esee e atanast

Caeaean

: H : H : : 3 i :
: : ? : : N H 3 N :
H ! 3 H : M 3 N ¥
; L e eeanarde

s rer

: 3.
H < M 3
> L « A can A ..

[ECRIN




lll--'l,i-llllil-'l.lj

‘auj *ABojouypd ] Jaindwo) 31 A $93mes Bupasuibu] eouewiopdd Aq 6861 @

— =)
= 1

s18)X@ YL
Aouaunouod ewfue sejidde enbjuyos)

sjujeUOd
Alowaw o} §19}9J UOIRIUBINDOP AOd

walsAs ujyim - ewl esuspisey

Kejop sopnjou| - ewy esuodsey
:suodey

sassaooad Bujiqs 1066111

s9s59201d §O UOjIeZ|U0IYIUAS |oAg]
10ss3201d uaamieq @ UM s1aj1qQ BujwweiBoidpiinw wnw|xep - Abojoujuse)

uollea|unwwo? ssaaoidiaiu)
SUJ32U0D douBWIOjIad <

228

Jossado.d Jad abesn eainosail Ajjdadg <
<jpquinu> = 14N

A2u31In2u0d jeal "sA yualeddy < <auweu> gYOTIHHOM

ONISS3O0Hd LNFHHNONOD

S|9pPOIN padueApYy O} UOIONPO.IL]




T H : N : : : B t % N T N : N
. 2 3 5 fineod e eaandv e - 3 : “
B H : i B : : N : : H 3 : N
: : 1 N : N N . N N : M

N N ¥ ¥ : N >
. : N K H v s
N : H b N 3 H
H § N ! : :
N : Iy L 5
3 RSP SERNIRES 3 Boed
N N by bt N s
E. eensdeeneniany B kS
R : 3 H H : N 3 H : : {
B : N 3 N H : : ! N
H : N N : N N N i
N 3 N ! R 3 N N R B . B N 1 .
: : B < B N B 1 R K : B N b s N 3
N H : H K B H N N N 3 B N N i T : 3
i : B N : . B N : < : < H : N b * : s
.. A T AR AR A AL A AR LA I A L LA 1 AR Aa A AT L A AR L AR I A R L Rt e R Al A IS - g ATTARALIATeEL t ARt AR LA A
: : : . : 3 N : : 3 N : N N
L EERTEREY - ..\}-. e H \
N : X : 3 H 3
3 : N b X b
N R N 3 R N
s [ O cd Qe
. . . b3 3
: S { $
. : : : 3 N
el e . i - S
: . : . N 3 s . . <
H B N : : N 3 P b N : M
: ) : N 3 3 : :
. G easaans seeeasaansd it RRRTIR RTINS

Avvamassta s

PR Jeraenees s .
: 3 4
: 3 A
! H 3 .

3 R
s - & -
. H 3
: > N :
3 N
3 *
B H ¥ :
i 3 i :
: i 3 :
: H b
& 3
: 3 3 ] i
: s : ‘ H N : Bt

L. . . s s




-2u) ABojouypa ) Jeindwo) $37 A SeAes Buuasuibu] ecuveunoped AQ 6861 @

item o} 6uoj moH
Lolis|{eal 810}
LaSeD |SIOM
lased isag
LAejap anjeoay <

s||ed
a|npow Yiim peaysano bu|ssaaoid japop <

NOILLVIOINNWWOD

Kiepuodes

et —

S |

S|9pO padueApy 0} uonanposiu|

Bujssedoid
Asew)id _ eyejdwon
M 9
lepow oifjeuy
4 L
£508301d §6820.d
4 )
Lujof 1ou pasu tey)
sas59204d buyqis 1066141
2ijem o} buoj moH 5
Lofisjieaa elop crm_mwumo.m
LOSED 1SIOM
. lesedised  / apop esemyos

DNISS300Hd LNJHHNON

230




Notes

$..
H

ANV

FE R R

231




o~

"auj *ABojouypa ) saindwo) Sy "AIJ B8dIMeS Bupeauibug eouewojiad Aq 6861 @

o O bujssesoid
eje|dwo)

—a A

82Inosay
osn LIVM 0 soj1eieA 18Ul <
opow apkieuy » epou o} ebessaw pues 0} 99sw s| Aejeg <
o
ﬂ jeuondon  (<seyynuepi>) LIVM Q
em o1 Bol Mo ( <ewp> = A¥13Q
LAl owzw_MS w_h._os = <dwieU XM> = QYO IIHOM
u
ese iom _cm_..wwoomen_ <aweu qo[> = gor
<9WEU 83jABP> = JAON)
losed isag <ioynuepp>
|9POW 81EMI}OS P> HAOOIHL
<sweu> 3TNAON
994} o0} - ejdwexe
sAejap 921n0Sal aA|SSed <
SAV13d NOILVZITVIH3IS S3°uN1v3ad aod

S|9pPOJ\ PooUBAPY O} UoldoNposUY|




3 : N : : - N : : . R
2 H N B . : N : N L 3

B L T FESRON

H

brr bt s dnias
g

of o -

YT T ST

L d

N N
AnRR AR s
kS N

233




‘ouy *ABojouype | Jeindwo) S3 "AIQ 538 Bupesuibug eouewIO|Bd AQ 6861 O

asealay

1sanbay ﬂu

i

19pow uojieInw|s

W3} PIiNGal 10U ‘S|9powW 8SN3l O} JUep <
uojsjoaid ejep 0} 1i0}jd Bujjapow Yaley <
sjapow jau |1ad
uopejnw|s
sonbjuyoa) |ejuaweddng <
suo|)ajpaid asjoasd alop

seinjea)
pasueApe J0 suofieujquiod xajdwo)

Juaiai}nsu sanjeA abeloay
LUYM <

ST3AONW H3HLO

]

4 N

peayssao bujbeg
sjujensuod Liowoap

$985093J¢ eseqele

ﬁEoE:a.mmu ©3]AGp pue Se55833% o} )

S3UN1V3d GOd H3HIO

S|9POIN P9OUBAPY O} UOIIONPOJIU|

234




I----—-—----—-

Notes

B R RE A A TTRRN O

AR A

ROU . s

trees sy btdis,

AL T T

H
H
z

e




—

w

"oy} ‘ABojouyoe ) JeIndwo)) S 'AIg $82IWes Buuaauibu ] eaueuwisoped AG 6861 O

g - Xl

{ejluasse
@Je ${aPOL JO UO{IRP({EA PUB UO[IBI[}IOA <

eujjep nok iojaeyaq
199|904 A|uo §japow ~ NOLLNVD <

suojie|nuwys
%2ayd e|qnop o} synsel ojihjeus es) <

eejidosdde ueym seyoseoidde
Bujiapows 18410 Yim Judweiddng <

236

Apnis 1ayunj Juelem Jey} suopienyis
Ajpuap| o) suojiew|xoidde esn <

SUO[IN|OS BAjleIa)Y
s19M19s Aejop ejebosung
S13A188 MopeYyS
suopiew|xoiddy

s|apow |edjifjeue
ojew|xoidde Joj spoylaw jeiduay) <

AHVIANNS

————eeeee e ]

S[3POIN PI2UBAPY O} UOIIINPOAIU|




ubisaqg pajuanQ
-92UBeW.10}13d
10}
sa|dIdulld |[el2udn)

237




[N

*ou 'ABojouyoa ) Jaindwo:) S8 A S8dINeS GupeauiBug aouewiopad Aq 6861 @

colqisead

Jajqesajald 21031109

N 4

$S3ssSyY juasaidey

AN /

uo)Injos elenWIo]

wajqoid puejsiapun

SS300Hd NOIS3A
ONIHIINIONT

Apmis ese) «

Bupimy epo) <«
so|djouldd 6]949 ej)f 19187 <

eguswiopad

ejqeidasae yijm sainidalyole

|euojiouny pue sjudwaiinbal
Ajnuap) :sajdjouysd e|942 ey Aj4e3 <

esuewioped
uj-Bupjinq 10} seinpasoid jewsod «

S3AILO3rd0

ubisa( pajuslio-aouewlopad 10} sajdioulld [eJauan

238




PRSI N

v e

Atanataiaanas saatsansas e

aprndenn

e s sl v an

csesilisrsns

drereiress

Yererirn

2
i Brsemiren

I3

P R LR LELE T RYTIVETNSTIVEOIRLs




[ #]

*ou| *ABojouyos ] saIindwo) S "AIQ S0 Buugeuibu] ecuewiopdd AQ 6861 @

¢ X
v x s € -x
| ) @

‘ )
Aouapoyyjg | ssauanjsuodsey
Bujuny, uojieal)d

¢obpeimouy uadxe sejsued)

sweibold swajsAs eb.ie

\_ _J

soAloadsiad walay)a

yiws
uopiea|iddy g uopulaq aididuld

240

Ziadoy "gSUBS Ou seYew Y
uosdwen
sIujH ubjseg waisis

pue YinJ} 8y} uUses BAeyY |

iesiad

yinuyj 1UO0|1BAL8SQ0 SUOMBISAYD “NH'D
Aapuag

Koua)a)y43 wesboid

CERINEREEEL] NOILVAILOW

ubisa pajuslio-aduew.io}iad 10} sajdioulid [elauay




A iae e

PISTO R

3
H N
: 3
N
.. 3 . FORNNCRAE R
B H N A : :
N : 3 X 3 B B

PR T

ARV AN,

raane e sl ana




-ou| *ABojouyaa ) Jaindwo) SP1 A §3919S BunesuiBu] edueulopad AQ 6861 @

PXIE1T1Te)

Aeids)p o)
aindwod 0} sxyaeuy/ sjabie) JaquinN

suojjounj jea|dA] :asjwoidwo)

ssausasuodsay "sA Aj)||qIxa[4 :}joopel)

.m>=um=m¢mou s/ Buixyy bujujejas yeyl yans .
“awyy uf Jujod Jsajiea eyl e ;-
3 annm o.sn: ’ssaudAsuods

ale] 'sA Ajlieg = ewjl ujujod
eleq -~ uojiew.ojul
suoponiisu] = suojoy

31dIONIHd 1NIOd ONIXId

sejdwexy

ejny 0Z-08 * ° * * suojouny |eddAL

8=u§ot& @SB8I Jsiom,; 1ey) ainsuz
S .o.:@:us: Jea1dAL, jo

usmmwuea ezjwuw) o~=&oo&m

50]18uads Aox Ajuapy

e

-
-ll-ll'l-'ll'l""l

242




Notes

FATARARAR AT At e Gaanaar s snaat

IICTPINTRS

IONTEPEPERC LraR e

lririinigs

S
&

ECTR PP RERY. SRR TTIN

PERRNRRS SRRRARN

3

rrevieit by e

Anraadiaasaa

243




~

“ouf *ABojoupa | Jaindwio) S “AKQ sedneg BuuaauiBul eoueuiojiad AQ 6861 @

~

\ awj} e Je maj e dew
‘AQ)jjevo| [etodwa) sSa7

-seaunosal (83ysAyd o1’

ﬁ - %E) 8501, 0q PINOYS §¥S8) 1891807
‘Aijjeoo) |eiodwal Ja3n1ag
(iunowe) easbep
vl (esodund) 190})0
o eords m
- o ewp -~ esold
\ v o1
Jossasold || oo
105532044 0 v §89U8S0|D
r gl 9 w— T
\ 8 @2Jnosel yse}
ﬁ jeaisAud 1e3j607

NOIS3a ALINVOO1 TVHOdWIL

F1dAVXE TdIONIHd NOIS3A ALY

ubisag pajusalio-adueuLiojldd 10} sajdioulid [e1audn




Notes

et

I SR SO

o

-

Gaseeeasrad s

AN AT AR RS

H
3
®

T A A 17 AR S A B A LA A1 AT AR AR AR AT A 1 A A F AR AR S AR A R

srreresrlpsnns

SO

Gl e e

F R

et

245




“ou) *ABojoutpa ) seindwo) $31 A seaweg Bupeaubul aoueunojad 4AQ 6861 @

sabew) paJay|j @anpoid o} djys
Bujsseooid jeubys paubjsap woisna - ejdwex3

Jossaooud esodind |essuab
:Ayjed0| (en123j4a ssa

ndd
esoding
misusn ] ¥

N . J

\ Jossaaoud esodind jejoads 4

:Ayjjed0] jenidayye Jenag

-4 L g -

e )

NDIS3A AlINvVI01 1vnlo3ddd

Alowaw |B20] Uj §1Ud|9}}}803 a1}
{eqoib uj sewey - sidwexa Bujssadoud jeubls

-

T
el
<l

opwey

10ss930.1d e10Wal J
o} payaene ys|p uo :Ayyed0] jejjeds ss07

{wos)

J

.
(ko

woaw [eao] §,40sses04d uj :Aljjed0) |ejieds .mzob

H0SS300Hd

AHOW3N

14

o

®

14

3TdNVX3
]

ubisaq pajuslio-aoueWwioldd 10} sajdioulld jelauay

NDIS3a ALNVIOO1 1VILVdS

EREITLAE]

246




Notes

rsbprseen

cogaraneaanaiateniaas

Seeen

Ao 02

EIRRTITIN vevewe)

[P CIORR T

CEVERETRTCIPRTIN

RSO SECANNVEVYN

A aaaas e
by

R

\

N




-

-ou) ‘ABojouyoa | saindwo) g3 A sedtes Bupeaubul esueusosad AQ 6861 @

ewl ell|i 0S ‘Oop O) YanW os
- swajqosd Bujwy) - ejdwexy

Jojjews yanw s| J055920.d )
:Ayjied0) eaibop ss97

1onpoud .

eyl 1sea) 18 Jo ‘e(qissod j| yioq ezjwijujy ¢ H :

-

uojinaaxa Jad Buyssasaud s 14 ®

JO JUnouwe ey} pue sajndaxa jusuodwod “
e Sawy} Jo Jaquinu ay) Jap|suo) ¢ \_ L

\||

248

Jossedod sayajews ysel Jo oz|s J
:Ay1ed0] eaibap selog

4onpoud Aouanbaiy X Bujssasoid m..: m.NE.:SS ‘ :
. [}

R A .

. . ] -

Y 9t

HOsS30Hd | O] ==y

§r|l
(|} 9
uayo moy "sA bujssasouid jo Junowe apeij “1 o \

\_ :

J1dIONIHd 44030avHl A
AON3INO3H4 "SA ONISS3IO0Hd I1dNVXd

|

ubisa( pajualio-aouewioadd 10} sajdioulld [eiauan




Notes

e ANRE AR AR Y AR ae ket

O T

-/,‘

A,
: 3
t h
: 3
3
vanrare SICITW

100 ipimsees.

. : &
H N S
S S S Y

: 3 :

3 N

3 N

> 3,

i ERURVR AR . -

N N

b .

: : N

PROTURRR VR SRR

PRV SN

249




-

“auj *ABojouyaa | Jeindwo) S A $92Mes Bujiaaulbu3 eoueuno)idd Aq 6861 @

312M1JOS 13410 Y)IM UO[IUBIUOD 8aNpal O}
sisani a1 a3inosail Jo swaned Bupeindjuew Aq
eout Luopad azjwpdo sajdjoupd opisjbrauls
8IeM}jos
jo sjuawalinbai adinosai Bujonpais Aq
eouewopad azjwpdo sejdjoujid yuspuadapu) ¢

suojloRIeIu| GOF |y
owj) esjes [y
sqof jo sedA) n\_r

sqof jo
sedA})

S371dIONIHd
OILSIDHINAS "SA LNJAN3d3AANI

818410

4 )

sow|} Auew eupinos
oLu)}-e-)e-auo ||ed

ay deyy, (euiayuy 10 2saygjeq
eaejsauy| juawejdw] oy moH
yipimpueq ybIH :ubjseq ¢

euyjele | o —

yateq t Ul Iy syoe Modx3

04njd0lYIIY ¢

SITdAVX3

L — |

ubisaq pajudlIo-aduewIo}iad 10} sajdidulld [esauayn

250




Notes

N

chrrliiesent

FR N R

Asnasaaasarane
’y

L RNRRRTR TR veeren

Coa B §as
3 3

3

TVRRARIIS

SRR VNS




‘ou} 'ABojouyoa | saindwo) S “AJ SANNISS Guaauibu3] esueuLojed Aq 6961 O

\
' J m_.cosco: EoEJ
1510553001 Auew MOH a0 sdmjoeq INq ‘ew|} e 18 Jome4
‘SA
lSaAjlewally e3uo 18 iV
:ajdwexa Bujssasoid jeubis
:sdn)oeq oju) Ae) Yvd4
f y, \_ L

252

" sAejap uopueluod somosas ‘owy) Bujinpeyds + ewl m&kg onuww
e h:mmqun%un.mwwﬂwm&u.ﬁEou L L ‘pedinbal sf $5922€ @AISNjIXe .M.&_*
e e o lgissod uaym peieis oq pnoys secinosay

371dIONIHd 31dIONIHd
ONISS3IO0Hd 13T1vHvd $30°HN0S3H a3uvks5

.
)|

ubisag pajualio-aduetlio)lad 10} sajdioulld |eiauay




Notes

errsdpresnrt

S N PUC R

s

FNCRN

ssersbirsrrnie

o

N :

B
™
N

A




*auy *ABojoulpa | Jaindwo) S A $8aneg Buuasuibul edueunodd AQ 6861 @

Ayiqeuod jo 1509 je saines)
alempiey }jojdxa Aew ubisap Ajjjeso o

jeinseaw Jouued noA jeym JONIUOD JOUURD NOA

ojjoads
elow s| aauepinb inq sajdjoujid swes o

:mEEn:w Eom 8:&5&#& ucw :
m. :cESSQ& 82n0s01 ‘solieusds tuottss
i Jo sysAjeun pue JuewIa/NSeIs .
mSw:m 0} pajuswn.isu| eq pinoys mE&nmm

254

sanbjuyoa] 81949 ey sa1e

ezAjeuy % ‘ainsespy ‘WusWINIISU|
uaamjlaq eauelalia

rlgavd
L e | TeOnHd TR

ubisaq palualI0-aduBW.IOIdd 10} Sa|dIoulld [elaudy




Notes

corsrrsiprrras

LA B

wnssranivaasan

TIIE X

3 : :
W et b
K -

3

3

H




-ou) *ABojouypa ] Jaindwo) S “Ag Seanes Buieau|Bu3] eduesapad Aq 6861 @

sweaBoigd uepdy3 Bunum - Aeplueg :joy

ewl} 10} eaeds jo 8ysoddQ

8A0|1194/810]S O} 8wy} 8se8IIU] - Blep (8podus) yoed ¢
eoeds Joj ewy) bujpei

s{ax|d 1apiog

. Anuapayje popeau Usym me.p "sA Jojjnq ewel} uj eBew)

sased uowwod ‘AJ1991102 $95€I ||e 9)pueH s20ds UGAIIP-81QE} ‘SA 8POD U] SIUBISIEIS If
$ased uowwod yoidxy ¢ T

opod el|mpieH,, ¢
1541} K@)l 1Sow - 1531 19PIOAY ¢

< ] yaiew jo pooyjiel) Aq peiapio ssjqeL
(0<x uaym) OF <X 1581 "SA £50398 0} 1sedeayd oq

001 < (X) LHOS 1s9L PINOYS U8YO 1SOW passedde vle( - 8lep , 0yIe),, ¢
jinjaie) - uoponpal yibualsg o

256

pepeau uaym ejenjead “sA

jimja1ed - Bujjjodun 3 bujuiquos doo ¢ synses paindwodeid es01S ¢
a|qel JO Pud 10} ¥O3YD SPIOAY (s,s04 0)) ssejujod jo Aenry “sA
@|qe) JO pua oju] wWa)| paJisap ind {ou 10 sak) smiels yym ug
|[aujuas ajqe) ¢ s91MINAs elep Juawbny ¢
euwy; soj ededs bujpei]

ubisaq pa1udLIo-20UBWIONdd 10} sajdidulid [e1audn




257

SalON




— l\:

‘au) *ABojouia | Jeindwod S "AKS Sedwes Bupeauibu3 souewwoped AQ 6961 @

L -X
z_x 5] E—
| -

sasnyedj bujpne ebenbuey

sainjea} eoey) abenbue

Joyuow Bujjdwes weiboid
sweiboad jo sued ieym ¢

258

sanbjuyaa) 20y py eiemjjos Bunsixe jo
sJoljuoW aiemyjos waishs eouewojsad bujaoidwy

gjep Bupunodoe wajsAs :Bujuny
Jsweiboid yojym ¢

NOILV10SI W31804d i iuvd
.

ubisaq pajualI0-2ouBWIOId 10} sajdiould [elauan




259

S39l0N




cl

-X

"2uj 'ABojouypa ] Jaindwo) $97 “'Alg 58218S Buuieeubu3 ecueunodd Aq 6861 @

Zdiay noAk ueo ‘wajqosd peasdsepim ¢

anss| waiss
ewy} [eal os|e s| wa|qoid dooj sauu| e

bujzewy o

uopedyddy ssauisng

ajdwex3

NOILd NINNL WvHdOO0ud
-{

== :

S——
i

ﬁn\)
<

wypobie 10
einonuis ejep ebueyd

ubisag pajuatio-aouewiioydd 104 sajdioulid jersuad

260




261

S9]ON




“2uj *ABojouLpa] aIndwod §37 A sadmes Bupeeuibu3 soueuuojed AQ 6861 O

‘219
uojjedo|
pd jwe
ou p
eyep “6-a
sAa) Jualajjip v Jo Aue uo uojjdejes ¢

(ypne 10j) [eaajniai elep ALOlS|H

JILSIHILOVHYHD WVYHOOHd

.

-t

&
;

uni ; ew)) pasde|d ‘siy pi <
una jewt NdD Iy L <
Moam /jund |

sswoldwAs o

011 pue ndI Hioq - Isj!
,s19sn doy, uo Ajiuelsisuod wesbod |

<Kuew>
:uojjeajjIuep] Weiqoid ¢

Noauanoq Arewpd ndo

esiom Ajledjpopsed

sjujejdwod ew)i esuodsay
:wajqoid eauswIOpRd ¢

NOILdIHOS3a W31904d

O

ubisa( pajualio-aouewioidd 10} sajdioutid [e1audn

262




263




r——
o En oI B B B B En B G U G B G D ' B ' ==

‘oul *ABojouyoa ] Jaindwo S “AQ $3NNAS Guueeu)bu3] souew.oped Aq 6861 @

Jsuofieayj|deds esuewiojied

epo) aunt «~ slujeIISUC) aN3

‘peal s1eak snojasid [ TLINN

LSaAleUld)IB UO|1D8110] ¢ *199108 N3HL zoIqe1 Ul N>0x 4

{yoieas A1eujq)
o0l B SIYL S| 199198 NIHL Lelqes u) 1Aay Jy m
‘094 L1oisiy Qv3d
s1asn g suojjesado g 1vadad
fujwweiboid usamiaq uojiesedas
pasealou| ez|s 2|4 ‘pesejue sAa) |je JLLNN
pasealou| paaN Japio Bujpusase uj (v-1) elqel oju} LHASNI
weJboid soy-py Aey pelisep gqv3y
UO[INjOAT ¢ 1v3d3dy
:| CAHM ﬁ NOLLVLNIWI1dWNI

ubisag pelualio-adouewio}idd 10} sajdioulld [eiaulan




SOJON

265




‘oup ‘ABojouypa ] Jaindwo) S "AIQ §3dIIBS Buseau|bu] eauewsopdd Aq 6861 @

ety jo ueasad

$SaAneulalie Juswaaoldiu) aWoS ale 1BYM
&(s)anids awiy 1sabiej ayy o)
spuodsai1090 A|jqeqoid apod ayi jo Led Ydium
{yarew ou) '0 = 32IS NN
an3
plut =: moj
piqerjo ued  ‘plwi - yBly =: 9z|s
4addn g yooj} Ni934 3513
an3
1+ piw = yBiy
iqei jo ued ‘Mmojf - pjul = 92|s
45Mo] 18 yooy} NI938 N3HL
(pjw)u~patuem > U A3y 931 413513
{uxa pue} 117193]25 NIHL
{appjw yojew} (plwupajuem = u” A3y 234 4|
{sippyus “ojea} ', (UBjy + moy) = pru
1v3d3y
‘1 +1se) = yBly
{spunoq eqey jepju] 195} 10 = Mo
NID38 3513
punoy Aax "naid se ewes} 1193138 NIHL
pajuemTise| = U Aa) 2aJ 4|
dO0O1 AHVWIHd
—l

|

uawajels

Jweiboud jo sued jeym

L)

NOILV10SI W31804Hd

ubiso( palualI0-a0uBWIOdd 10} sa|dioulld [elaudyd

D
\O
o~




Notes

PN

AN

267




“auj ‘ABojourpa ] seindwog S A $8maS Bupaeuibu3 edueuopad Aq 6861 @

dooj ujyim yaiew Joj yIeyd oON ¢
yotew snojAad 10§ %2942 ON ¢
Z Jo iemod e o2|s ejqe] ¢

8JSTION ¢

N Wejes
N3HL (xepuj) u"pejuem = U Ae)y da1 4|

'SINLL (U w)
sajdwex3 < {Xopuj eseesou}

N3HL (xepuj) u"pajuem < u Aey se1 4|
suopieojjdde o1942 ajjj eie] 3 Al4e3 <
‘xepuj eseaidap

ubjsep xaput) u™ — Ko
pajuajio-aouewsopad Joj sajdjoupid |eIaUdD < N3HL (xepuj) u”patuem > u™Aey 381 4

1v3d3d

: AHVINNNS

268




e s isaneeaaie sssaatasassedass s

+ -3

CCERERTRRE SN,

B N N I

D : N 3
S U A e

Dantanandannee aadian e

269

B R R I UTereu

Aorrvrss,

N




271

3dS Jo uoneibajuj

I BN N N I I S A aE N B B B BN BN S B T ..




~

-auj *ABojoupa ) seindwo) S AIg sa3eg BuusauiBu3l esusuioled Aq 6861 O

Ayiiqejiay
eJuelsjo} =:<uw uojpesauab wbd oiny
ABA ,Sluawuodiaug, UOISSNIBI] <
sojwouobiz 5100} 3SVO
$9)J19W aIem}jos §00L
19efoid sejsuesy ABojouyds} S1Y) mejaeY <
BT { } jouy 1Y) mejAsY .
~
$203-OW 10} o
aod pue 34s Jo Aijijqedjidde mejaey <
SMIJADYH mc_a>~°~°hﬁ U—Qﬂm $8aJ8 J8Yl0
.gmmw_e«mm_mcﬁ %w_u_unu‘h sabenbue| |9Aa] Ja4B|H oY) 0} 818|604 IS MOY eujuexs 0 <

£a|NpaYds % SIS0 sajd)oupd ubjsaq

S3BOIOPOUPH wawdojeasp ezemyos Bujjjonuod

JusUwisbeuey 193[01d Ibolop 10} senbjuydel edpioeid ayy jo ejels
PUB 1B 8y} JO B1BIS JOYIO MO|ABI O] <

HONIHIINIONT FHVMLIOS HLIM

ALIGILVANOD 3dS EENUREIN:

Burieauibug souewo}iad aIeM}jos Jo uolelbajul




Notes

Sl

A

Neserarnie

[

273




prs

[

“au} *ABojouia | saindwo) 37 “AK] S3dweg Bupesulbu3 eaueuuopad Aq 6861 Q@

h ¢asuewopiad yym ajqpedwo esayy ary w

Aljiqesnay ¢
Ayqeuod ¢
Aouaidp)y ¢
Aynqeisa) ¢

Ajindes ¢
Ayuqesqn ¢
Aynqejiay
Ajliqeujeiujeyy ¢
$S3U091I0) ¢
Ayaponpoid o

SGOHL3IW ® S1001
ONIHIINIONT FHV1LH0S
HO4 NOILVAILOW

I —

[ 2N m‘l|

Jeoueualujew Joj |njesn §/001 ISYI 8iy

juswebeusw eep jepeds
soorpelu| sajydesb J0j0)
sidjsosuey) LIoisiH

HNIma
seinjee) Sujiseivu) ¢

ABojopoylow
wopdwy ‘sjooy Jo 198 pajesbaju|

SIUIUGLIAUT ¢

$poyjatu pus §]00} Yi0q peeN

Lesuepedx3y

2edusunioped 1opead eyl Auy
$/00] 3SVYJ ¢

S1001

S |

Buigauibug aouewiojdd 91emyos jo uonelbajul

274




veva Bvaaases A eeseaaed

3
K
N

Cadesssaseagies

P RS SRR S

s

N O SN

arrerse

SIS PPN

sanraradiaaneeddesan

amrane

nive sy

NN AR A A AL

x N
Ay s b s e

\'.\\\W\\Mﬁ\. A




L.

‘ouj *ABojouypa ) Jaindwoy S “AKJ s8aag Buueauibu3 eduewiojied AQ 6961 O

€ -1X

yoeoudde ,ia1el ) X},
:swalshs 19YI0 ¢

suoelnwis eAIsudlu}-10Qe]
:sjuowalinbal eoueuiopad OIS ¢
:swetfioad jo sweishs

276

sweiboid omﬂuﬂ..umcw
0d
jo aw} g 8deds « sUjYIEW |jRWS oremifos Burh

S3IHOVOHddV A15V3

I ed

| |

Hurieauibug aouew.opad aiemijos jo uoliesbajuj




R SN
N : : N
.- & 3 RN

B SR e

Avarees

[ e O

: Ny B : : M :
H 3 : <
A annsanad oasranaar

Ssnrssrselariess anisisir’y

[P

s Brssaristhernesissdyrirte

FPPS SN

Sasnseoa

hreneitpoins

v

Al s ey

3

]
3
3
3
B

fperreris

Gereres

T S RTTCTou. SUN
3

3

N

P SECHRRRRC A




(¥}

*au) * ABojouypa ] Jeindwo? §37 MQ $aadg Bunsaubu3l edueunopdd g 6961 Q

uopnu| eduewrioplad saacsdwy ¢

ubjsap pauajio-asueuniopad
U] @ouaiadxa ssa| Yim esoy) sijjauag ¢

osn syadxe jeyl
sanbjuyoa; eouewioped ayl sozjjew o} Jds ¢

sayoeoidde Ajiea ey
JO sewanxa ay) uaamiaq yoeoisdde ojeiapopy ¢

SHIOM )| pue 9|qISuds s} 3dS ¢

JAILVNHIALTV 3dS

_~enp Aiiepiuy posn q jouued sweisAs 0681 ANVIN

'LAHM "sweqosd esueunopiad oy

:Aijeatf waund

~ A
lJaje] suop eq ued Hujun)

0Jemyos
esuewnopad-y6iy ping ol eajsusdxa 00} s3]

eajsuadxeu) (FjoAjieo1) 5| esempley
@.gs @48 swejqosd eduewsioped
niqeujelujew 1901109 :sjuswealnbel e|djouyig y

\

:sasjwald [eu|b1i0

¢HOVOHddY .H31lv1 1l XId,

Buniaauibug aouewloplad aiemyjos jo uoljesbajul

278




Notes

B S N

SUTUSP SRRV SN

T PRI

R RN

2
z

e aabasaaae s

prrsits

I3
b

AP

PEVRRRTY Al anaas

TISIVSTRIVIIITS

AN AR

b PO ROIEPE

RUNEIN)




s

-

-ou| ‘ABojoulpa | seindwo?) 37 AlQ sadjues Bupeauibul eaueuiojiad £kq 6861 @

280

SUO|1934|p 24Ny pasodold ¢

sa}1aA09s|p J9)sued) ABojouyoa) ¢

MI[AY 199f0id

aod/3ds
Majnal Jofoid ¢

M3IAH3AO Il LHvd
ﬁ||||.|||||||'||||||||l === —

Bunieauibug aouewo}iad a1emyos Jo uoneibajul




Notes

AfAALM L len AT Il Aaaa st AN A A

SNRCERRE S

Doreaersr i

H : i
: : H
? : y

O U RN

o

281




T

"au) 'ABojoupa] Jeindwo) S37 “AI] §3ANBS Buueauibu] eouewsopad 4q 6861 @

poads asempiey ayy Bujhiep
elels Apeals
se ||Jam se Bujssasoid dnuels bujujwexy
sdajs uojesbaiyy jo Jaquinu ay) Bujhiep
sjabie)
gidjjinw oy wysobie ey 6ujhjddy

sjjoopesy
Auew jo uojienjeaa pjded ayl sajqeud god ¢

sasydins ou eq pinoys
819Y] 1Byl PaWIjU0d j00} ay) swajqoid
gauewopad sendjied ou pey Apnis ase) ¢

ABojouyaa) ay) woJj Jjjauaq pinod
ey} suojienjeAa alemijos Auew punod

3dS ® dOd 40 AliIgvoliddv

8/qejjeAR BlBp JUBjIf}NS
pue ‘sieubjsap o} 1sesaiu] jo ‘eApejueseldal
esne28q uojiippe wyijobje pejdeles

Apnis esed wiiel-1eeu
10} BlEP JUBII}NSU| ING ‘POY}IUSP] S10YIO

9-NX UO 8A[INJaXe
tenp ‘sa o)bujs :bujssasoid usnduo) ¢

9-NX 01 S-NX :epesbdn elsempiey ejenjeay ¢

ejep 1ab6.ey Gupindwos
1o} wiyysobie , einjedj mau, Jo UCHIPPY ¢

A10190[en
aisylieq o} wyisobie jo abueyoxe elenjeaz ¢

S-NX (3pow #{-NAV/NY eul uo sosea|as X.8
pue ‘xsg ‘Xcg 10} 84emijos jo yimosb esedwo) ¢

Burisauibuz 8ouewIoLdd 9IeMIOS JO uoneibajul

282




Notes

3.
Tnseans

Ntas eaeARna s Aavas

Py S

&

e

PP

H
3
H
e

ARTARVAT AV

3

S raasan gt asantanitanantenin van taatany

o Aprsacane,

T

283




) lllllll'l-

-au) *ABojouLpa | JINdwo) §§7 A 53dMag Buiesuibu3 eauewIo)Rd AqQ 6861 @

spoyiaw 3dS pus §]0o} juewbny =
1sjsuel) ABojouys9) A1)

ijeu & 8xyj
$%00) wajqoud A1aae ‘Jeunuey & s} joo} Ajuo inok Jj

[eJAlIUOU §| JN320 SUO|§]I103 i Bujujwieleq
S =Y :ep[1100 J0u Op S{eA|LIe dfpojsad |
s (1+N) =d :uojisefuod

uopiedjapsed uadxgz g
s)jnsas ejqeinseaw

‘A 0y Asee ebrioar eyndwod sjepow Hujenenb pispuns
‘pueisiapun o} 4se3 v
spoau
P o "oy souepisey  —————{
‘saguayiadxa ‘spoyraw Gupisixe yum eiqpedwoy ¢ g 'owi eojaieg i

284

swajqotd aAjosay

Hjeueq Jedld Z AIQ”IHI
. Lhiosy)
s1050, eln' KBojouyoay Bujananb uj sjeaj11e ojpojied :suojieljwy 2004 ¢
edepalu| [ensia yim Bujjeadde eiows joo} 8xeyy

UO|SI8A

uojlesisuowap oy edA10j04d dojersq
:19jsuely ABojouyael 0} /ejA s) yoeosdde ISON

:suopeljwy Aiqesn ¢

wabe Jajsuely ‘L

SS3JINS HI4SNVHL
ADOTONHO3L OL SAIA SIHIAOISIAQ HIASNVHL A NHO3AL

-4 llllﬁL

Buiieauibuz eouewiojidad aiemyos jo uoneibagu|




Notes

B S R

Aoty

L s Qe e o

: : : : : 3 H
N : 3 : H 1 N by
. Seeenes By 3 desienends N
R 3 . A e % - . W
s NI g g I A i g

At Ealese s aaadae e

b
N

Gerlinitnsey

N

v St e S

3
N
aresenndinas aneand aane
N
o N
3
H :
. e - NeX
H ! :
3 H § 3
By i N : 3
sl > SRREURE St
K i : N B
N : : i N
N N H N
H H : H
¥ N : N
§ H : N
¥ Q < N
H 7 T N
: : H
N < N
Lod S b3

> SYOVCTERIeRe

DX




O S

(&

"ou) *ABojouyRa | JaINdwo) S§7 “AK] saowes Bupeauibu3l eduewolad AQ 6861 @

Anuspuedapuy eseyl §SeJppe JOUUEI NOA

1y6y4 waisAs eyl pling

osn Jo esce
pue
Poyiew Jo e
waysAs jyby1 eyl piIng sjopow jeankieue jo Aiqesydde paajedsed 3
:sweyqosd Aoy o
:|elJA S| SSBUIA|ID9}

waisAs 19Indwod pappaquua |ea||4d UoISSIN €

poylew

esn 3 esuejdasoe o) |BIjA §] @sn Jo aseq ‘2

wajqold ayl yajew Jsnw j00] ‘i /

S31HIA0ISIa

Bunteauibug aouew.loidd aiemyjos jo uonjeshiaju|




Notes

R U RN ceeva

e

A T R

avaadasee

ot

sy oeres

P R SR

3 N
e RCTS IR R RV
3
% 3
N %

TP STV OV WA

' . 3 : . N
. e e eeenn - Cle . . F - TP IO




- - .

[

“ouf *ABojoupa | seindwo) $37 Al sedses BupeauiBu] edusunojRd AQ 6864 @

S1IN5al |ens)|A p *SWI0ISAS Jejjiis U} 50wo o) Al oum
. eyl °"suiaouod pue suopsenb souewiop
suojied|)foads J3Ise3 33N 21EM}}0S g1 183dA) eaom Bujmoyio) eyl

288

sjusweousyue pajedidjiuy ¢
2 2
f 2.: 0z " mu= 0z ABojouyde) Jejsueip
§]00)

/ SpPOyleul u| suopelwy| eajosas pue Ajliuepq
Ayiiqesjidde Juewndoq
aod pue 3ds Ad-y
Apnis e8€d SOI-ON 18Y10UR IS A0S

H{ 3HO0Z yaieases pejidde ueAlp-ApniS-eSed anUjIUO] @

2 o sowosag [

$58

AONINDIHA DNISS3O0Hd IANINHILIA VS0doH

| —— I —

Buiioauibug aouewiopdd aiemyos Jo uonesbajuj




L O LT CLRCP LOPU PP SE-PERPRIVE- SORPReNy

R R e FORERO A

N b N : N H

3 : : e S AR IRRERIR N -

R : H : B : : ¥

[N N B S e e ssve. R RN : s b

7.

R Py )
crrsrseslysasinnis

veans

Avana At

WA

: : $
i : 3
< H b
M : : R H ) .
§ O
1S L R 3
3 : : . N
1 asssraadias et e saras R
: 3 : < N : . N
B : ) 3 N 3
{ : R b N b
! : h H 3 3 K
X . 3 Grvermnenionns [ S SN P
. T : N B 3 R 3
1 : : b : B h g
: : H : 3 : B
e ONE Ly S SR 11 L ah et I 2 RSN SRR
? ¥ * ¥ ¢ . N 3 > : 3
B : : : : : : : H : N : H N
H M H H < :
: ; H ; : H : H i i §
. ; N : : N : : ]
. X AR AR NI N
: H : i R . f ¥
H . H 1 : B N b3
: : : > ' H N 3 :
: H H : : N 3 :
3 : N :
H N N : :

PRI PR DIy

w : H : : . H ¢
‘ X H > B : : b
| R SV PRINPRPRe K
‘ . ' N . : : . . :

: : : : . N N

289




~

'2uj ‘ABojoupa | Jaindwo) $91AK] S8BT Bupeauibu] eouewsopad Aq 6864 @

0L -i1X

sjuawadueyua |00}

sjuawasnbai
s|sAjeue pue uojiejuasaidas ejep aujjeq :g3I3IN

sjuawaliinbai
O/] BUjLLIBIDP O] SISSIIOE BIEP MO O} padN ¢

painJaxe
sUO|IINIISU| # 103}je saAlleulalje 8injonJ)s ejeq ¢

s Ap 88

sTynw gzz "80JBD B|ISSIN

s ans-ppe Lyl

s ubjsse g;2 AP GBIl

SN 08
§7qns-ppB 96|
s ubisse €9¢

sjuawalinbai Buissasoid :suojeafjdads qOd waun)

NOILVIN3IS3Hd3H v1va 1iOIdX3

suojsueixe a0d #1qissod

s|epow 19NIsu0d
o} sjjelep uopndaxe Apnis esed :G33IN

pelejesiaiu)

ele swyyioBje pue sjuewsinbai ereq ¢

$105$9201d uaemieq

j020104d Jjopuey O} pajedjpep ¢ jeuuey) ¢

01942 Jo Bujuu|boq e 88djA0p |jOd *

Hueauibug asuewopiad a1em)yos jo uonelbau

290




Notes

H . . H H H : v H 3
N : N B N
: 3 : : H
S RRORN T
N

AaanearsSeananar e et

Sa e I

ey

RANE

aaraer

O T SN

PP AR R Y RSP NENY

PARRRRY

R R 2 A - st
3 N N : i
e : 3 2 < . N R
by H B H B H h
B H : ! H H
A : {ovavaan s o . RESRN >
: ; : : B : : : H H 3 : : i
£ AN AAANAS 1 A AR, s @ ~ ¥ s cavaaal
H : : H i 3 N 3 :
e : . ORI Aaseaaad e s saea
3 b 3 v y N ¥
R N RS y v
; H H R : i N :
: H . 3 H N 3 :

291




i

(]

-ouj *ABojouypa | Jeindwo) 97 A $9aMes Bupaaulbu3l edueunojdd AQ 6861 Q@

swg|qo4d sisAjeue [eajdA) ajewoiny ¢
)2eqpaaj sajydesn ¢

sjiodas euny auj4 ¢

ALITIgvSnN aOd 3AOHdII

b

suojljuyjep jepow gOd
o1 eoejiaiu| Jau (ed edfioloid

sjjelep Apnis 0<£3 Q33N

Bupay) uopsuny],
suopsuss) pojqeny suopEELL
suaxo] s2%d

:sjeu pjed yum
Kioayi Bujananb pue sisfjeus ydeib Juswbny o

Mmopuim §3]4q 10} plIeA Aluo | 1eyl eleq

MOopUIMm
UJYYM Sen|eA ejep |14 O} puodsal 1SNy

Aouete; eyeq ¢

§23559901d 1U31INIUOD JO UOJIBZ|UOIYIUAS
SNOABpURI BPY ¢
uojiualuod qof ojpojiad ¢

SH3IAT0S IONVINHOJYId
IVYNOILIAAV 3LVHOILNI

Buiisaulbug asuew.iopad aiemyos jo uoljeibaju

292

A




cedyicons
H

{STERTIURN CUVPPRTR ININ TR

SO N

s 2bO T bbb

R oIS SUT XN

Notes

N e

SOREVRY

AT AV A

Atadannnanae sdsaanansal st

RN s s e

~ v iveas

PR PR P

DINPR

e 3 3 b N
H : N N :
: N
N N N




e ————————— S ——— e —————
- e O S O Ay N .

‘ou} *ABojouyoad | Jeindwo) §91 Al §30AI9G Buiseauibul sauewiojed AqQ 6861 O

swaiqoud {piey) eaydAy ot
ABojouyaa) ey Bupdepe Aq sajsuen uajsey

swajqoad [ejlA saajosal ABojouydal qOd + AdS

lellA §] S23 O JO edueusIojed

seaJe Jaylo pujj o1 191
Apnis gLd Aq paisabbns suojidaiip aining
sjeob Jajsuen-Abojouyaa)
youseasal pajddy
suojidap auming ¢
yoseosddy
$9113A09s|p Jajsuen; ABojouyday
s|apow aiemyos gid
Ma|AR1193o1d ¢

AHVAWNS 103rodd

I

s &)
:

uejd uojieisbayuy
(aseqejep) efenbue) uowwo)
juswoujaue Bujsesujbus esemyjos 1ebie) :Q33aN

siaubjsep 0} suo1ojpaid eouewsopied epjaoid ¢
sjapow ejepdn Ajjesjjewoliny o
uojiewoju; ubjsep Yim sjapow ebesana o

SLNJWNOHIANS
NIH33NION3 JHVMILH0
HLIM 31VHOIINI

.

Buiaauibug aouewio}dd aiem)jos Jo uone.ibalul

294




Notes

e aanaaaianna s adiseaane R SPREVRTPY JEVEH

vetidptteinn

N

Yo

E R N LTI

> . I H N b3 : 3 B
R i : oo S
H : 3 : : i
3 : : N : H N 3 ¢ N 3 R : N
b3 : g N N H 3 L N 3 :
: 3 : : N N : b
s » 3 N CUPING- TR 3 -
H : N : H N H H : > < <
H H s b b 3 H < b ¥
L H R i b3 : N H H
: N : : R H : N N N ]
i H 3 H {
¥ 3
N 3 3
. H
aearerRaaata it e




e
l---l-"lll-l'll-l-

“auy *ABojouypa | JaiNdwo S3 “AKd s8dmIeg Buuaau|bu] eouewsojiad Aq 6861 @

gt -1IX

296

uojssnasia

suojisenp

)

Buiseauibug aouewiopad aiemyos jo uonesbalu|




References




Performance Engineering Bibliography
Connie U. Smith

Performance engineering is a methodology for constructing software systems to meet
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